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PREFACE

For years the art of aircraft production scheduling has
remained largely unchanged, while the science associated
with it has been altered dramatically. As the demands for
airlift have increased, the incentive to increase
productivity In maintenance management have risen as well.
Within the constraints of our old methods and tools great
improvements have been made, but we have now reached the
part of the production curve which demands too great a price
for further gains without change.

This paper Is aimed at a possible method to make a leap
into new and economical scheduling techniques for C-141
Isochronal Major Inspections. Techniques which might
provide further economies in industrial activities, the end
result of which will be additional useable aircraft on a
daily basis. I call it Event-centered Scheduling Program
(ESP), but it is simply a basic application of commercially
available project management software. Centered in the
Program Evaluation Review Technique, the program will run on
any IBM or compatible computer, and provide real-time event
management. It constantly recalculates the project critical
path and is capable of work schedule building and resource
deconfliction.

When applied to the Isochronal Inspection It is possible
to create flow time savings without expending additional
man-hours. The key is the program's ability to instantly
compute event relationships. I believe that the model,
although simplified to meet the constraints of this project,
demonstrates that savings may be achieved through a change
to Event-centered Scheduling and the use of modern
production management software.

I would like to acknowledge the assistance of
Headquarters MAC/LGXA and MAC/IGF, and especially 438th
MAW/MAM and the 438th Organizational Maintenance Squadron.
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EXECUTIVE SUMMARY
Part of our College mission is distribution of A
the students' problem solving products to
DOD sponsors and other interested agencies
to enhance insight into contemporary,
defense related issues. While the College has
accepted this product as meeting academic
requirements for graduation, the views and
opinions expressed or implied are solely

4those of the author and should not be
construed as carrying official sanction.

"insights into tomorrow"

REPORT NUMBER 88-1925

AUTHOR(S) MAJOR KENT A. MUELLER, USAF

TITLE EVENT-CENTERED SCHEDULING PROGRAM: THE NEED
FOR PERT IN C-141 ISO INSPECTION MANAGEMENT

I. Purpose: To demonstrate an alternative approach to
Isochronal Inspection work flow management using
commercially available program management software.

Il. Problem: Although Improvements In workcenter
management have occurred, efficiency and productivity in A
scheduled inspections have not kept pace with reductions in
manpower and increasing demands for airlift resources. In
addition, Program Evaluation Review Technique (PERT) methods
were formerly not practical due to mainframe computer
support requirements and complex data capture mechanics.
Therefore, current inspection management techniques have not
been designed to minimize flow times, but more to allocate
manpower within established blocks of flow time. Automation
at the C-141 units supports the current inspection method,
but does not provide for flow planning optimization. To
achieve increased efficiency in flow planning,
event-centered thinking must be adopted and expressed
through a PERT project management software program.
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CONTINUED

III. Model. The models, ISO 1, ISO 2 and ISO 3 are
constructed using the Harvard Software, Harvard Total
Project Manager (HTPM) program. The events in the model are
the C-141 Isochronal Inspection basic "look phase" Items.
The flow is expressed in inspection package job control
numbers using activity times which are a blend of standard,
three month average and random selection. Progressively
event-centered, the PERT roadmaps for ISO 1, ISO 2 and ISO 3
demonstrate how savings might occur, as well as the utility
of the program's simulation capability In the context of a
suggested event-centered flow scheduling cycle.

IV. Conclusions: Event-centered scheduling achieved
through such software application does demonstrate possible
savings. To make the system work, however, workcenter
manpower scheduling will have to be responsive to a flow
plan that can be constantly reoptimized as activity times
change.

V. Recommendations: Military Airlift Command aircraft
maintenace managers, the Air Force Logistics Command C-141
System Program Manager, and Air Force Logistics Management
Center aircraft maintenance managers should examine the
feasibility of using desktop PERT application software to
improve C-141 inspection flow management.
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Chapter One

CURRENT GUIDANCE; IF IT'S WORKING, WHY FIX IT?

In the late 1960's the Military Airlift Command (MAC)
maintenance engineering community took a look at the
airlines and noticed the similarities in maintenance
activities and daily requirements for airframes. Under the
direction of Air Force Logistics Command, the Maintenance
Steering Group-2 (MSG-2) zonal inspection system was
developed by C-141 System Program Manager engineers and
maintenance management experts. Within that system the
Isochronal Inspection System took the basic shape we find it
in today. On the surface it appears comprehensive,
providing safe and serviceable airframes to meet the daily
MAC mission. According to Headquarters M!litary Airlift
Command Flying Safety (IGFF), the C-141 has compiled one of
the safest records in aviation history with an average
between 1984 and 1987 of only .245 major accidents per
100,000 flying hours.(13:--) The quality of scheduled
maintenance being an undeniable part of this equation, why
mess with success? The answer is efficiency. With demands
for airlift up in 1986 and early 1987, and the fleet of
active C-141s down due to transfers to the Air Reserve
Forces, there is no room for slack in scheduling.
Therefore, total airframe availability days become crucial
determinants of the responsiveness of our airlift wings.
Just what is an "airframe availability day"? In simplest
terms on a yearly basis, it is the number of mission ready
airplanes times the number of days per year they are
available for missions. Because it is more susceptible to
planning efforts, the most lucrative target to increase
availability is the time spent in scheduled maintenance,
specifically the major inspection. Event-centering, using
Program Evaluation Review Technique (PERT) methods, can
produce savings. (2:5) To demonstrate this I will begin with
a tour of the Isochronal (ISO) Inspection, a discussion of
current general policy and practices In scheduling, and the
shortcomings of some of the current inspection management
methods.

What is the Isochronal (ISO) Inspection, what is our
current methodology, and just what do we have to gain?
Let's begin with a look at the inspection program itself.
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Officially, it is described as follows. "The planned
inspection and maintenance concept provides a method of
performing required inspections and repairs on a scheduled
and planned basis." (8:4-1) One of four approved inspection
concepts, the ISO is the most comprehensive inspection
performed on the C-141 at the unit level. (7:2-1) It is
part of an inspection system that includes the Preflight,
Basic Postflight, Home Station Check and Minor and Major
inspections. According to TO 00-20-5, "the major Inspection
is due upon the accrual of the number of calendar days
established as the Inspection interval in the applicable
-6."(7:2-6) All these inspections use a zonal system. That
is, the technician has specific items to inspect, but also
is responsible for "areas" around those items.(9:I-02) See
Figures 1,2 and 3.

Understanding the basic mechanics of the inspection
deck, and the inspection interval helps one understand how
PERT scheduling can be applied. I will confine this
analysis to the Major ISO. The inspection Is printed on 225
cards and is carried out within the guidelines of Technical
Order 00-20 series publications and MAC Regulation 66-1.
(6:31) A Major or Minor Inspection is due every 200
days.(This recent change based upon a proposal from the
438th Military Airlift Wing at McGuire AFB, New Jersey,
raised the interval from 150 days.) The inspection card
deck, the 1C-141B-6WC-5, includes both general guidance such
as inspection interval, specific inspection requirements and
descriptions of the zones to be Inspected.(9:--) (See
Figures 4 and 5) The deck was prepared and is maintained
by the C-141 System Program Manager in cooperation with
Military Airlift Command.(8:4-1) For the purposes of this
analysis, the inspection items on the cards grouped by Air
Force Specialty Code (AFSC) or specific Work Unit Codes(WUC)
areas will be treated as PERT activities. Groups of cards
are often scheduled on a single work order. For example in
our Inspection data (appendix A), Job Control Number (JCN)
C101 calls for cards M-130 and M-132 through 135 to be
accomplished. These groupings will be considered single
activities in my discussion and model.
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The best way to appreciate shortening scheduled
maintenance inspection flow times Is to consider the cost of
"down time" for scheduled events. All industrial activities
have costs, and in MAC the best expression of cost In terms
of the mission is the previously defined coi.rsept of airframe
availability days. The reason Is the fact Lhat the success
of the daily world-wide MAC mission depends on mission-ready
aircraft. From a more parochial view, the fewer days
scheduled events take, the more aircraft are mission ready
on a daily basis, thus creating greater scheduling latitude
for maintenance control schedulers. More important,
scheduled activities lend themselves to management
techniques, whereas the unscheduled malfunctions (random
events) must be handled as they arise. Better management
of scheduled maintenance will therefore lessen the impact
created by random failures as more aircraft (scheduling
alternatives) become available. From the scheduling
perspective, faster scheduled events reduce the impact of
random events, resulting In the possibility of greater
scheduling flexibility. This Is the case simply because
efficient use of manpower during scheduled events makes more
man-hours available each day to handle random failures.

Recognizing this need for economy and Its benefit In
scheduling and airframes, let's further zero in on the choke
point In the Industrial process. ISO Inspections are
performed using stands and facilities of limited quantities.
Usually an airlift wing has only one enclosed facility for
the inspection. McGuire, for example, has been limited to
one ISO facility due to construction for several years.
Therefore, another powerful argument for trimming flow times
is facility maximization. In the civilian Industrial world
the fixed and variable costs of operating a facility always
inspire economy. For units like McGuire, the inspiration is
an annual schedule with few slack days. To assess the
current costs In flow days I will use data from the 438th
MAW at McGuire AFB, New Jersey. This unit was selected
because it has one of the most demanding flying schedules
among the C-141 units In MAC.(See figure 6) Based upon the
December 1987 Maintenance Digest for McGuire, the ISO flow
cost In days averaged eight. (14:--) This Includes a wash
day, two "look phase" or dock days, and the rest of the time
consumed In repair or "fix phase." A comparison of flow days
between the wings is impossible due to the fact that there
Is not a standard way for computing this figure.(16:--)
The dock days are the "in facility" days. It Is during this
period that the actual inspection occurs. It is this time,
specifically the look phase activities, that are the focus
of this application of PERT methods and thinking as the
Event-centered Scheduling Program (ESP).

10



After the roll out at the end of day two (upon
completion of the activities which require the industrial
stands and the facility) the fix phase continues. This time
Is referred to as "back line." Based upon my own experience
and of those currently working the problem, the back line
flow days are often complicated by poorly orchestrated
scheduling as well.(15:--) During my tenure at McGuire,
438th MAW personnel were able to trim 33 percent from the
total back line time just through aggressive scheduling.
This was accomplished through relentless use of the
Maintenance Preplan, Air Force Form 2406, and quite
honestly, many hours of extra attention by management. Jobs
were scheduled and followed by Inspection Branch managers 24
hours a day. Personal intervention by top management was
frequently needed to keep the effort on the "back line"
jobs. I observed no institutional bias for economy, and the
improvements would regress without daily emphasis. We will
get at the solution when we explore the models.

In my opinion current policies and practices in
scheduling Inspection items and manpower are static, and not
responsive to changes which occur once the inspection is
underway. For example, once the inspection package is
begun,the plan Is no longer actively refined. It is useful
only as a guide, not as a dynamic management tool. Based
upon my experience, the MAC Regulation 66-1, Maintenance
Management, Volume II, guidance for Maintenance Plans and
Scheduling produces basic chronologies of events which
usually are modified to meet workcenter availability at the
expense of the optimum flow. Chapter 2, paragraph 2-34,
describes the planning process.(6:31) First, Plans and
Scheduling prepares the AFTO 349 Maintenance Data Collection
(MDC) forms based upon known requirements. At the 438th,
437th, 443rd, 63rd, 62nd and 60th Military Airlift Wings
(MAW) this has been replaced by the generation of automated
products which perform the same function. Then the work
package is built. Delayed discrepancies and Time Compliance
Technical Orders (TCTO) are then factored Into the flow. A
pre-inspection meeting is held at which the flow is
presented to the workcenters. The workcenters approve the
flow based upon their forecast capability. Then the flow is
plotted on an Air Force Form 2406 and final 349s or computer
products are generated. Unscheduled items are presented to
the dock coordinator, and the 2406 adjusted. The result is
less than optimal coordination of ongoing activities, but
more importantly, it Is scheduling jobs to fill a block of
udock time" rather than creating an optimized flow of jobs
to minimize facility time. This problem is complicated by
the dynamics of Maintenance Job Control. According to MAC
Regulation 66-1, Volume II, Job Control "controls all
maintenance on assigned aircraft and equipment."(6:13)

11



Unfortunately, scheduled activities are traditionally not
given equal footing with the demands of the flying
.chedule.(6:12) I have observed this, and confirmed it in
conversation with the 438th MAW Deputy Commander for
Maintenance Production. (14:--) The result can be further
disruption of the Plans and Scheduling flow plan for
inspection workorders.

The manual, reactive nature of this scheduling process
is one of the factors which makes scheduling less than
optimally efficient. Generally the weekly scheduling
meeting endorses or condemns the plan based upon established
workcenter manpower shift arrangements. Plans and
Scheduling "reacts" by modifying the flow, but once the
inspection is underway, there Is no procedure to revisit and
optimize the order of activities. This manpower centered
response does not come to grips with the demands of
production. What emerges from this process is an allocation
of specialists which meets the requirements for blocked
facility time, but doesn't seek to shorten It.

Control of specialist dispatch Is also a problem. The
Inspection Branch of the Organizational Maintenance Squadron
is responsible for the management of the ISO flow.(5:19)
Job Control used to dispatch, but that control has been
transferred to the Inspection Branch with the advent of the
Airlift Interim Consolidated Aircraft Maintenance Supply and
Reliability Maintainability Information System (AICARS)
computer system. The electronic dispatches now issue from
the Inspection Branch "Dock Coordinator" directly to the
shops. The specialists who perform the workcards, other
than the Airplane General (APG) are not assigned to the
Inspection Branch, rather to the specialist squadrons,
Avionics Maintenance and Field Maintenance Squadrons.(5:--)
This supervisory disconnect reduces management's control
over activity start and completion times. The ISO
production manager's static plan, limited control of
specialist dispatch, and "two day block of time" dock
philosophy insure that facility flow times are rarely
reduced.

In terms of order of events and dynamic scheduling to
produce the shortest flow times, current specialist dispatch
methods are, in my opinion, an area where improvement is
possible. Currently it is manpower availability centered
with insufficient regard for when activities need to take
place. My experience in managing an organization which
produced well over 100 major and minor inspections a year
taught me that the bottom line is that the workcenters will
"pay for the activities" called for In the Inspection sooner
or later. The question I hope to answer at the end of this

12

-- l i l ill I I I i ll i-li ll II °I | I



paper is, why not cover the activity in its optimized order?
To do this 'll argue that some current conventions must be
discarded, and the notion of adjusting shift availabilities
to take advantage of PERT methods must be adopted.

The pitfalls of the current methods provide fertile
ground for PERT Innovation. Dispatch of specialists for the
ISO flow work requirements is often done on a "make it fit"
basis. Job Control defaults In favor of the generation
effort. As previously stated, with the new automated
system, the dock coordinator can control the dispatch of
specialist to the dock. But Job Control often Is
dispatching from the same pool of manpower, and the launch
"red streak" workorders come first. In MAC, the aircraft
on the schedule within two hours of launch, and those in the
first eight hours of recovery are priority 02. The ISO
aircraft is priority 03. There is nothing bad in that, in
and of itself, except that it is habit-forming, and we have
institutionalized the lower prioritization of inspection
activities. I have observed no real Incentive for the
specialist workcenters to modify the way in which they
schedule manpower against inspections. Hence, swing and
grave shift support may suffer when management attention
decreases at the end of the day shift. Why not redefine
priorities in terms of efficiency? With PERT methods the
same number of man-hours will produce a shorter flow. I'll
show you how this works in the explanation of the model
"look phase" flow.

Essentially what has evolved is a flow plan which meets
minimum "block" time constraints with little regard for the
minimizing of facility time or total flow days. In
addition, commitment of manpower resources and priority of
dispatch have produced a system in which the job seems to
expand to fit the facility time--or exceed it. There Is an
opportunity with PERT methodology to right some of these
problems.

13



Chapter Two

OVERLOOKING THE OBVIOUS: THE PERT METHOD'S ADAPTABILITY TO
ISOCHRONAL INSPECTION SCHEDULING

Program Evaluation Review Technique(PERT) was developed
in the early 1960's to support a defense contractor's effort
to manage the Polaris submarine development program.(2:4)
It is a basic graphic way of chronologically ordering a
project to allow the simultaneous completion of compatible
activities.(1:425) Activities are defined as basic work
groupings.(1:424) In our application the activities will be
specific inspection work cards or groupings of carded work
items by AFSC/WUC. The result of this ordering is the
shortening of the project, by minimizing slack time. Before
adapting the methodology to the ISO inspection program,
let's take a look at the terminology and concepts of PERT as
described in PERT-Time System Description Manual.(3:II-1)

EVENT-symbolized by a box an event consumes no time
Itself, but signals the start/finish of an activity. Events
are best thought of as milestones.

ACTIVITY-the task, in this case a ISO card item or
items is symbolized by an arrow. The arrow length in the
PERT chart does not necessarily relate to length of the
activity, but is used to connect events.

CRITICAL ACTIVITY-This is an activity which occurs
along the critical path.

CRITICAL PATH-Simply put, this is the shortest way
through the production process being analyzed. Critical
path activities have no slack time.

TE-In the PERT chart this symbolizes the earliest
expected event time.

TL-The latest allowable event time is represented by
TL. If the required event does not occur by TL, a delay
will be incurred.

SLACK TIME-Expressed mathematically this is TL-TE.
Each path in the chart is evaluated for slack time, activity
by activity. Activities with zero slack time lie on the
critical path.
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ROADMAP-Also called a network, this is the graphic
model which results from PERT scheduling. It Is a lattice
of event boxes and milestones connected by activity arrows.

Lawrence Lapin's text on Quantitative Methods best
describes the utility of PERT. "A major advantage of PERT
is that the network provides a basis for establishing a
compatible activity schedule that permits project completion
In a minimum amount of tlme.":1:430) This essential quality
of PERT makes it very adaptable to the ISO inspection
process. As for specific drawbacks, the PERT method used to
become unmanagable rapidly because It was done manually, and
required main frame data automation support. It is likely
that for this reason its application has not become more
wide spread until recently. The solution appeared with the
proliferation of desk top computing capability, and the
emergence of simple application software for PERT. More
than one of these programs exists, but I have used Harvard
Total Project Manager (HTPM) as my tool for this
project.(12:--)

Let' examine a generic PERT roadmap so that you will be
comfortable with the process when I get to my ISO
application. I'll use terminology and symbols which come
from the program with which I have built my event-centered
schedules.(Figures 9,10 and 11) First, as In Figure 7, the
START and FINISH are clearly labeled. The numbered boxes
are the EVENTS. Remember these do not "take time", but
represent the beginning and end of adjacent ACTIVITIES. The
lines (or sometimes arrows) between EVENTS are the
ACTIVITIES. These represent the time it takes to do the
tasks within the ACTIVITY. Next, to construct the ROADMAP
with the program, a scheduler simply loads the EVENTS and
their expected ACTIVITY times. Then he or she Indicates to
the program If an EVENT must precede or follow the
particular tasks being loaded. Finally, once accepted, the
new Items are automatically computed Into the ROADMAP(OR
NETWORK). The CRITICAL PATH appears as a double line. If
adding an activity to the ROADMAP changes the CRITICAL PATH,
It will be displayed automatically. Gone forever are the
tedious calculations and requirements for mainframe computer
support. Because the model constantly reevaluates the
CRITICAL PATH, changes In ACTIVITY time can instantly be
evaluated by the scheduler and production manager to revise
the schedule or redirect resources to meet the goal. This
power to simulate results of changes is an especially
powerful tool In the decision making that goes into how to
expend manpower resources.(3:I-5) This feature is very well
suited to the ISO inspection, In that each Inspection
Involves adjustments based upon subtle differences from
aircraft to aircraft. Harvard Total Project Manager is also
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capable of relating calendars and resource limitations to
industrial activities, but I have utilized only the
scheduling portion of the program.

If It's such a great system, why hasn't it been put to
wider use? The answer is that up until recently the
calculations for each event, as well as for the critical
path had to be done by hand. At best they were done by
large main frame computers, at great expense. PERT-Time
System Diescription Manual spends seven chapters explaining
the mathematics and data automation needed to make the
system work. This cumbersome process is no longer needed to
carry out PERT scheduling.(12:--) Now the constraints of
the past are gone as PERT ROADMAPS and resource allocation
for industrial activities exceeding two thousand activities
may be done in any wing Plans and Scheduling equipped with a
IBM compatible computer and dot-matrix printer capable of
printing 180 column width.(12:iii) PERT methodology indeed
provides a unique tool for industrial managers to exert
control over the architecture of their activities, to both
more effectively use their resources and shorten production
times. In 1963 as the method was just gainlrn acceptance In
Its most rudimentary form, Its strengths fc production were
already well defined. aolume 1. PERT-Time System
Description Manual, published by Air Force Systems Command
identified ten advantages of PERT which are as true today as
they were twenty-five years ago.

PERT:
1. provides disciplines which insure complete program

coverage, avoids omission of important tasks at the outset
of a program, and provides visibility from the total program
objective down to the lowest supporting task.(3:I4)

2. fixes responsibility and assures continuity of
effort despite turnover in either executive or operating
personnel.(3:I4)

3. assists in identifying real time requirements and
provides limits for detailed scheduling.(3:I4)

4. spots potential problem areas in time for
preventive action or for improvement.(3:I4)

5. uses the management-by-exception principle In
reporting to higher levels of management.(3:I4)

6. measures accomplishment against current schedules
plans and objectives.(3:I4)

7. provides an opportunity for consideration of trade
offs in funds, manpower, performance, and time between
critical and noncritical areas of effort as a means of
improving schedule plans for one or more programs.(3:I5)

8. permits rescheduling and provides periodic
evaluation of plans.(3:I5)
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9. makes it possible through its simulation techniques
to evaluate and forecast outcomes of alternate plans before
implementation.(3:I5)

10. provides a historical data bank for the program
which can be drawn upon for new programs.(3:I5)

Now that I've discussed why we need to make
improvements, the strengths of the PERT method, and some of
the details of the program I've chosen and its advantages,
let's go on to the scheduling exercise I've done to
illustrate my point. I call it Event-centered Scheduling
Program (ESP), and it's a combination of PERT, and a shift
away from the some of the scheduling thinking I have already
addressed.
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Chapter Three

THE EVENT-CENTERED SCHEDULING PROGRAM(ESP): MAXIMIZING
FACILITY USE, MINIMIZING INSPECTION FLOW DAYS

The success of brief periods of schedule compression
during my tenure at McGuire left me convinced that
significant slack time existed in the ISO program. Although
people seemed fully employed, It was apparent that their
activities could be fit together In a more efficient
fashion. The test came in 1987 when we at the 438th
Military Airlift Wing were tasked under the MAC/AFRES
memorandum of agreement on the C-141B transfer to handle
additional ISO Inspections. Local managers told us
that we could "just not go below two dock days." Plans and
Scheduling calculated that a day-and-a-half flow (36 hours
of "in facility time") would provide enough room for the
additional inspections. So, over objections, we established
the day-and-a-half flow, and it worked. Most aircraft had
28 to 36 hours of "in facility" time. One rolled out In 24,
and they were all different. An important feature of this
flow is that short facility time did not significantly
Increase the "back line" days. The result was fewer total
days of scheduled inspection down time. This contributed to
the rising mission capable rate for the 438th MAW during the
spring of 1987.(14:--)(15:--)(See figure 8)

What kind of guidance Is available for production?
Technical Order 00-20-5, paragraph 2-1, a.,3 merely outlines
the inspection system; paragraph 2-10 defines the
concept.(7:2-6) MAC Regulation 66-1, Volume III, Chapter 2,
section C, clearly defines the Inspection Branch Chief's
duties. It discusses tools, charts, cards and the
Maintenance Preplan form 2406.(5:19) MAC Regulation 66-1,
Volume II, Chapter 2 is explicit in explaining the use of
the form 2405, Personnel Availability Forecast, and an
explanation of shop backlog. (6:31) In addition, MAC
Pamphlet 66-66, Workcenter Management Handbook, devotes a
good deal of space to the mechanics of repair cycle work
scheduling.(4:4-32) As described in Chapter One, the
resulting scheduling process produces only roughly
deconflicted chronologies. What is missing across the board
is reference to personnel scheduling to optimize schedules
of industrial activities. As strange as this lack
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of guidance may seem, I have witnessed It for thirteen
years. I am suggesting the analysis of ISO flows,
scheduling based upon the shortest path, and constant
simulation within the PERT computer program to update and
optimize the use of personnel resources. Now, let's look at
a simple scheduling exercise using the Harvard Total Project
Manager(HTPM), data provided by HO MAC(11:--) and 438th
MAW(1O:--) and some event-centered thinking.

First, discard the conventional notion that workcenter
manpower availability is less adjustable than industrial
event schedules. Assume that based upon recomputed
requirements workcenter manpower can be tailored for maximum
efficiency in event order. Thus "event-centered" we can get
on with the model. The basic data for the model Is a
standard AICARS report and may be found in Appendix A.
Numbered 7143-M378SR and titled AFTO 349 Special Discrepancy
Verbiage Listing, It is sequentially numbered by Job Control
Number(JCN) beginning with C001 and ending with
C278.(10:20) Also used was Appendix B, VIRP-M379S11, Man-
Hours for McGulre ISO's (Major) October-December 1987, and
Appendix C, which is a summary of hours expended against a
randomly selected inspection of aircraft 157. As previously
mentioned, jobs frequently encompass more than one card. I
limited the model to the cards which reflect preparation,
opening and "look phase" items. I selectively included
service and repair activities that I know require the
industrial stands in the dock. In short, the object of this
exercise is to shorten the "in the stands" or facility time.
Here are some explanations of key elements of the model.

A. EXPECTED TIME for the purposes of the model is a
synthesis of the the 7143 report job standard, the by job
number recap of the randomly selected inspection of aircraft
157, and a HQ MAC/LGXA three month average, by job number,
of 13 major inspections at McGuire. This cross-checking was
necessary due to the fact that Maintenance Data Collection
(MDC) figures for "look phase" cards are frequently Inflated
inadvertently through the Inclusion of "fix" activity time.

B. CREW SIZ was the job standard designated number.
This was the most reasonable estimate because MDC units for
the inspection reflect zero except for the single entry in
which the inspection is cleared. In addition the crew size
is in fact a resource variable which may be manipulated in a
more sophisticated model. Crew size was used to divide
total times for activities to create a straight line
expected time estimate.

C. EARLIEST TIME was calculated by the HTPM program.
D. LATEST TIME was calculated by the HTPM program.
E. SLAKTI was calculated by the HTPM program and

used to continuously calculate the critical path.
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F. CRITICAL PATH calculated and graphically presented
in the roadmap display of the HTPM program.

The data was input by Job Control Number(JCN) up to the
"close cards" (panel up). This essentially produced a ready
to roll aircraft. The first run, titled ISO 1, was input
with regard for sequencing, but with no attempt to optimize.
For example engine cowlings were opened (JCN C063-66) before
the engine inspections were scheduled (JCN C079-80 and
C083-84). The second run, ISO 2, was very simply
event-centered, by moving the start of JCN C079/109, the aft
fuselage and fuel cell cards, to immediately follow the
Inspection start. This could be accomplished due to the
fact that no other event must precede these cards.
Furthermore, the areas and specific actions do not conflict
with other activities. Run number three, ISO 3, reflects
further simple event-centered refinement. The Aero Repair
cards, organized under the JCN C106, were moved out of a
chain of events upon which they did not depend. They were
placed after JCN C001/38 which are prep and open card Items.
Since experience has indicated that total flow days need not
go up if facility time is limited, the differences in flow
times (delta) may represent savings in down time for
scheduled major inspections.

Manpower requirements would vary from inspection to
inspection, but would become more predictable as the data
base developed. The ESP scheduling product would be
available to all workcenters. As events occurred or
activity times changed, the scheduler could use the
simulation capability of the program to give optimized and
finely tuned requirements to the shops literally on a
minute-by-minute basis. In Chapter Four I will describe the
ESP scheduling process.

Keeping in mind that two days (48 hours) was an
accepted "in facility" flow time, the ISO 1 schedule
produced a rollout in less than 40 hours, 35.8 hours to be
exact.(Figure 9) The order of events was revisited in ISO 2
and, activity start times moved to get more shops employed
performing more cards concurrently. The aircraft was
complete in 27.5 hours, a savings of 8.3 hours.(Figure 10)
In ISO 3 (Figure 11), as previously explained, activities
were further deconflicted, resulting in more simultaneous
events and a facility flow time of 23.7 hours, 12.1 hours
better than ISO 1.(Figure 9) The standard 48 hour/ISO 3
difference of 24.3 hours represents a significant possible
savings In flow time. This delta, extrapolated in a
straight line fashion over 60 major inspections per year
equates to just over two months of additional airframe
availability for one of the unit's assigned aircraft. It Is
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literally like increasing the number of unit assigned
aircraft. Admittedly such straight line predictions are
dangerous, but the point of this paper Is not to produce an
airtight model, but to point out a new way of approaching
the scheduling task. What has been demonstrated is that if
we change our perspective, pick up some off-the-shelf
software, and reorient our scheduling effort, we may be able
to improve efficiency and realize some flow day savings,
savings which equate to available aircraft.

2
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Chapter Four

PRODUCTION MANAGEMENT IMPROVEMENTS; WHO NEEDS 'EM?

Now that the possibility for flow day savings has been
demonstrated, just how would the program be managed in the
scheduling process? Further, are there other production
management improvements which have obvious application in
the ESP approach to scheduling?

ESP would fit the current planning cycle outlined in
MAC Regulation 66-1, Volume 2, Chapter 2.(6:31) For C-141B
units the AICARS inspection package could serve as the
source for the ESP flow plan. Just as in the product I used
for my model, inspection card items, or groups of items,
would be organized by specific JCN. Prior to the scheduling
meeting, Plans and Scheduling would optimize the flow to
meet the Deputy Commander for Maintenance Production flow
requirement, let's say 24 hours in the facility. Then
delayed discrepancies and Time Compliance Technical Orders
(TCTOs) would be factored, and the ESP program would
automatically recalculate the optimum flow.

The workcenters and Job Control would then join Plans
and Scheduling at the Pre-inspection Meeting. Usually held
once a week, several inspections would be refined at this
meeting. The optimized ESP flow would be critiqued using
event-centered priority. The workcenters would plan for
shift tailoring if needed. After the meeting a resulting
"start" ESP flow would be used to generate an AICARS product
reflecting estimated specialist dispatch times. The ESP
program would replace the Air Force Form 2406 as the
Inspection Branch Chief's primary flow planning tool.

Once the inspection was underway, control of specialist
dispatch, and the active ESP flow plan management would
shift to the Dock Coordinator of the Organizational
Maintenance Squadron Inspection Branch. In the Dock
Coordinator's "cage" the active ESP flow program would be
booted up, and AICARS specialist dispatches accomplished as
planned. Unscheduled problems, or anything which might
affect the ESP projected flow would be loaded into the
program by the Dock Coordinator, and the new flow
automatically calculated by the ESP program. The Dock
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Coordinator would inform the workcenters through AICARS,
adjust dispatch times accordingly, and update Job Control.
Completed ESP flow plans would be recorded on a hard disk
drive, and the resulting data base managed by the
Documentation Section of Maintenance Control.

As for related innovations, based upon the fact that
the standard computers In C-141 maintenance squadrons are
IBM compatible, It is likely that the ESP program would be
networked to the various workcenters using modems. This
would allow for simultaneous update of each manager's flow
plan. The reports generating capability of the program
would be used by management to assess the success of the
scheduling and production effort. Further, the resource
management elements of the program which I have not
exploited in my proposal would be fully developed by the
unit level managers.

In addition, repair cycle innovations should be applied
to ESP scheduling. Specifically, prepositioning of
frequently replaced hardware and assemblies could prevent
flow delays. On the C-141 items like the main landing gear
yokes, trunions and adapters, the latrine, galley, the life
raft silos, life raft straps and radome are good examples of
items that could be removed on the wash day, and
replacements installed during the first eight hours of the
inspection. Such planned repair cycle replacements would
have to be balanced against their additional cost, but are
exploitable in an effort to provide more mission capable
aircraft through event-centered flow plans. Frequently
replaced expendable panels could be kept on supply point in
the Dock, with a library of trim/drill templates to expedite
installation. The templates would be accumulated by tail 
number during the first cycle of the new program. Although
it would have to be carefully evaluated against required
spares levels, propulsion managers could plan for an average
of one engine replacement per inspection due to cracks,
corrosion or other factors. These types of Initiatives
would enhance the application of ESP scheduling.

The encouraging conclusion reached is that
event-centered scheduling does present the promise of
savings in an industrial activity such as a C-141B Major
Isochronal Inspection. Flow day savings are not
predictable, but those likely economies are not the only
benefits which can be reasonably expected from such an
application of PERT methodology. Man-hour expenses should
not increase. For example card C061, removal of an engine
pylon drip pan, will cost you the same two hours no matter
when you expend them in the flow plan.(9:61) Based upon
deconfliction and Propulsion Branch availability, why not do

28



It as early on day one of the inspection as possible? This
is the premise which, if applied through existing production
management software, can result in savings. In fact, using
the deconfliction capability the program simulator gives the
scheduler, I believe, savings in absolute man-hours expended
during the Inspection can be achieved.

As stated in the Materials Management Institute book
P, "PERT is not the end all, but has advantages not
offered by other systems."(2:5) It was designed for large
projects but Is well suited for small groups of activities
as well.(12:1-1) Event-centering forces organization and
demands logical control. Not only a major organizing tool,
it can be a superior communication instrument for all layers
of management.(2:5) In the case of HTPM and other project
management software, It is also an excellent report
generator, and a tremendous Industrial management simulator.
PERT, if exploited through a method such as event-centered
scheduling (ESP), will furnish the ISO Dock Coordinator
"...not a tool that will do his job for him, but one which
will extend his ability to act effectively with the best
information available."(2:3)
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20 NO) N 7/0F36ASERN (M4('R7143-M37nR-l'TFL.) AFTO F151I 349 SPECIAL DISCREPANCY VERBIAGE LISTING PAGE 21

WUc WiD SIART

lOPK DISC W/C A/IT EVENT JOB WSE ELEC 40t RCD

!InSF' !TEM ZONE IND .c SPS H/fl ID SITNP LINE OFF PER ACT DISCREPANCY VERBIAGE LISTING

12 11o 51D li/A 43710 M I MAN .0 POCK -LT MLG DOOR FLAPPER DOOR ACTUATOR ACCESS PANEL R

0 221 .3 HRS EMIY)ED FOR INSP.

CO15

INFO-

12 12' 511 NM/A 03H12 N I MAN .0 POCK .LT MLG DOOR UFLOCK LATCH ASSY SPRING CARTRIDGE R

022A1 .5 PRS EOVED FOR CLEAN AND LUBE
£01 5

INFO-

12 122) NFM/A 037I ,  I I MAN .0 DOCK -RT MLG F'OB, TROOP LOX ACCESS PANEL F-'4 REMOVED

0l22,I .5 lIPS FOP IMSP.

!INFO-

12 122' 5F I9I/A 03710 M I 1IAN .0 DOCK -RI MLG DOOR FLAPPER DOOR ACTUATOR ACCESS PANEL R

92".1 .3 HRS EMO'EDJ FOR IISF.

[01?
INFO-

12 12? 5F 'IM/A 0371' M I MAN .0 OR! -RT MLG DOOR UPLOCK LATCH ASSY SPRING

a22'4 .5 HRS '4RTFIDGE REMOVED FOR CLEANING AND LUBE

!!IFO-

12 1^.' PA NPi44 037I(, 2 MAIl . DOLI -IIORIZ. STAB PANELS HS-31# HS-33i HS-341

02201 2.0 HRS HS-37? HS-39, HS-45, 15-46 REMOVED FOR INSP.
1n2,)

INFO-

12 127n 9A N'/A (171' H 2 MAN l DOCK -VERTICAL STAB PANELS VS-I, VS-S, VS-II US-15, V

ll22, 2.S iFS 5-21, VS-231 .3-56 AND SNF 12 EACH ELEVATOR HINGE

(,21 ACCESS PANELS REMIVEI' FOR INSP.
!IFO"

I' 6A 11/A '.;;1 01 '1 MAN 1190' -AERIAL FEIUELItI[ SLIFWAY DOOR OPENED AND SAFIEY
42



92201 .5 HRS LOCK INSTALLED

C022

!HFO-

12 1300 9A M/A 03710 " N 2 NAN .0 RADI -ELT CANNON PLUG DISCONNECTED FOR PANEL REMOVAL
94110 .5 HRS ELT REMOVED TO RDO SHOP

C023 DANGER TAG INSTALLED

INFO-350 TAG

12 1320 IA N f'A 03710 H I MAN .0 DOCK -NO. I PYLON UPPER TENSION REGULATOR PANEL REMOVE

92201 .5 HRS D FOR lIISP,

C024

INFO-

1" 1330 2A NIh/A 03710 M I NAN .0 DOCK -NO. 2 PYLON UPPER TENSION REGULATOR PANEL RENOVE

02201 .5 HRS 9 FOR INSP.

C025

INFO-

12 136 1 Nfl/A 0371-) M 2 MAN .0 DOCK -NO. 1 PYLON PANELS PP-16t PP-17L#PP-24R AND

022,01 1.0 HRS PPISR REMOVED FOR INSP

C026

INFO-

12 1370 2A :11/A 0371A M 2 NAN .0 DUCK -42 PYLON PANELS PP-!6L PP-17LPP-24R AND PP-16R

02201 1.0 HRS -,AInJ,D FOR !n4P
(:027

INFO-

!2 13SI ; 74 H',A 03710 M 2 11411 .0 DOCK -LT NING NO. 2 (WRAP AROUND) PANEL R

022)1 1.9 4PS EMOVED FOR INSP.

INFO-

43



24 NOV P-,' 36EASTEPN (MADR7143-437BSR-PTFL) AFTO FORM 349 SPECIAL DISCREPANCY VERBIAGE LISTING PAGE 22

wUC /D START

RORY DISC R/C A/T EVENT JOB BASE ELEC HYD RCI

!13P ITEM ZOIE IND JCN SRS /I" ID STND LINE OFF REO ACT DISCREPANCY VERBIAGE LISTING

12 1390 7A Hh,'A 03710 M I NON .0 DOCK -LT KING PANELS U-23 & L$-35 REMOVED DURING ISO

02201 1,0 HRS INS.,

ilro-

12 1391 7A M/A 03710 H I MAN .0 DOCK -LT WING UA-37 PANEL FEMOVED DURING ISO INSP.

02201 VI 0 1

C030

INFO-

12 1392 14 111/4 03710 M I M0N .0 DOCK -41 & #2 'E"-POINT FAIRINGS REMOVED DURING ISO

92201 1.0 HFS !NSP.

C031

INFO-

12 140I 7A NM/A 03710 N N ! IAN .0 DOCK -LT WING NO. 1 (WRAP AROUND) PANEL REMOVED FOR

92201 1.0 HpS INSPECTION.

C132

INFO-

12 1410 7.4 .1 Zi'A 03710 M M I MAN .0 DOCK -LT WING 20 EACH BLOfIOUT DOORS REMOVED DURING ISO

92201 1.0 HRS INSP,

C033

IlFO-

12 1411 74 11,'1 03710 It ! I N ,N .0 DOCK -LI WING 9 EACH FLAP CARRIAGE ACCESS PANELS OPEN

02201 1.0 HRI DURING ISO INSP.

C034

INFO-

!2 1412 ' i W' A 0371i N M I PF, .I MtOCK -LT WING 3 EACH AILERON SEAL ACCESS PANELS LOWERE

022( I'') B1'1116 IS.) INSP.

C035

INFO-

12 1 13 7 '' 0371r M 1 1 MA*l POCK -LT WIN9 3 EACH AILERON TAB SEALS LOWERED DURING" 44



92201 1.0 HRS ISO INSP.

INFO-

12 1414 . NiiA 3710 1 M I MAN .0 POCK -LT NIH)G LANDING LIGOT PANEL OPEN DURINS ISO INSP

02201 1.0 HRS
C037

INFO-

12 142) 7 IN/A 03710 M M 10 MAN .0 DOCK -C/H ISO PREP CAP,q M-O01 THRU M-009

22)1 1.0 HPs

INFfl-

12 !A30 81 H/A 03710 M M I MAN .0 DOCK -C/4 I.P.I. BOTH CENTER WING LIFE RAFTS

92201 1.0 HRS

C039

INFO-

12 1440 6A Ntl/A 03710 M M 2 MAN .0 DOCK -LT WING FUSELAGE PANELS F-3# F-St F-7 F-9, F-il

92201 2.0 HRS , F-13, F-15i F-IS, F-21# F-23, F-25i F-27 F-3H AND

C040 F-33 REMOVED

IIIFO-

12 147- ) IA ltl/A 03710 M !1 2 MAN .0 DOCK -NO. 1 PYLON DRIP FAN REMOVED FOR INSP,

12201 .5 HRS

C041

12 149" 2A NhA 03710 I . 2 MAN .0 DOCK -NO. 2 PYLON DRIP PAN REMOVED FOR INSP.

02201 .5 HRS

C042

I!F5-

45



20 19' 87/0936EASIERNP (MAPR714"-M378SiR-PIFL) AFTO FOPM 349 SFECIAL DISCREPANCY YERBIAGE LISTING PAGE 23

WUC W/ START

WORr DISC N/C A/I EVEtT JOB BASE ELEC HYD RCD

Slr lIEN Z!.E IND JCN SR3 H/4 ID STNDl LINE OFF REO ACT DISCREPANCY YERBIAGE LISTING

12 1190 FA NH/A 03710 H I MAN .0 DOCK -RT. WING PANELS UN-24 & UN-36 REH'D DURING ISO

02201 1..,0 HRS IPJSP.

':043

INFO__

12 1491 CA NIM/A 03710 H N I MAN .0 DOCK -RT. WING PANELS UW-38 REH'D DURINJG ISO

02201 1.0 HFS INSP.

':044

INFO-

12 1492 31 'iM/A 03710 N N 1 MAI .0 DOCK -3 & 14 PYLON "E*-POINT FAIRINGS REM'D DURING

02201 1,. 1RS I'll INSF1.

C045

INFO-

12 1500 34 N,'A 03710 N I MAN .0 DIK -N. 3 PYLON UrPER TENSION REGULATOR PANEL REMOVE

022% .5 HRS D FOR INSP.
C046

INFO-

12 1510 4.) N.'NA 03710 N I MAN .0 DOCK -NO. 4 PYLON UPPER TENSION REGULATOR PANEL REMOVE

92201 .5 HRS D FOR INSP,

C047

INIFO-

12 1520 0-) NM/A 03710 M M I M.1I .0 POCK -RT HlING NO. 3 (WRAP AROUND) PANEL R

02201 1.0 HRS EMOVED FOR I1SF.

C048

INFO-

12 1530) 3A HII'A n3710 M H I MAN .0 ['OCv -NO. 3 PYLON PANELS PP-16L, FP-17L,PP-24R AND

12201 1.T, HFRS FP-1;R P!4OVED FOR I!1SP

104q

iNFO-

! 155n .. tPIlA 11371| ,I M I ~ .M 46 !,P2CK -NO, 4 PYLOM FAtELS PP-16L, F'F'-17L, F'P-24R AND



912201 1.0 H.S PP-16R REMOVEP FOR INSP

Coso

INFO-

12 1570 8A NN/A 03710 Nt N I NAN .0 DOCK -RT WING NO. 4 (WRAP AROUND) PPNE. REMOVED FOR

02201 1.0 HRS INSiECTION

Cost

INFO-

12 1580 84 PiN/ 03710 N N 1 AP .M POCK -4T HIIG 20 EACH ILONOUT DOORS RE8'D DURING ISO

02201 1.0 HRS INSP.

C052

INFO-

12 15F1 9A NM/A 03710 41 ! I NAN .0 DOCK -RT WING 9 EACH FLAP CARRIAGE PANELS OPEN

12201 1.0 HRS DURING ISO INSP.

C053

INFO-

12 1582 8-1 NM/A 03710 N M 1 MAN .0 DOCK -RT WING 3 EACH AILEPON SEAL ACCESS PANELS

922101 1.0 IRS LOWERED DURING ISO INSP.

C034

INFO-

12 1583 BA PIN/A 03710 N M I MAN .0 DOCK -RTi WING 3 EACH AILERON TAB SEAL ACCESS PANELS

02201 1.0 HFS LONEPED DURING !SO INISP.
C055

INFO-

12 1584 SA Nfl/A 03710 1 I I MlAN .0 POCK -RT WING LANPING LIGHT PANEL OPEN DURING ISO INSP

02201 1.0 HRS

C056

0F 9 0

47
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20 HO'! 87'0?EASTERH (MAR7143-M37PSt-PTFL) AFTO FORM 349 SFECIAL DISCREPANCY VERBIAGE LISTING PAGE 24

HUC 4/1) START

IIOR'. DISC H/C AT EVENT JOB BASE ELEC HYD RUD

!131 !TEI Z','HE IND JCM SRS H/H 10 STND LINE OFF REG ACT DISCREPANCY VERBIAGE LISTING

12 1590 6L 1i1P 03710 I1 H 2 MAN .0 DCF -r/H FLT STA INSP CARDS M-013 THRU M-016

02201 4.0 MRS

C057

1. 600 6P IlI/A 03710 '1 2 11,1l . DOCUK -C/l AFT FUSELAGE INSP CARDS M-025;M-036;M-037;&

02201 4.-l HRS 1-070
C05B

INFO-

!2 1610 64 flV'A 03710 H M "' MAN .0 1OCK -RT WING FUSELAGE PAIELS F-4, F-6, F-B, F-TO,, F-

02201 2.0 HRS 12, F-14) F-16, F-18, F-20, F-22, F241 F-26, F-28, F-2

9, F-30- F-32, F-34 REMOVED FOR INSP.

INFO-

1? 1640 3A N.'IiA 03710 i H 2 11411 .0 DOCK -NO, 3 PYLON DKIP PAN REMOVED FOR INSP.

02201 .5 1'S

C064

INFO-

165n .14 HI/'A 03710 11 M 2 M .0 DOCK -HO. 4 PYLON DRIP PAN REMOVED FOR INSP.

02201 .5 HRS

C061

I!IFO-

12 11W6 eH IN/A )371W ' 2 MAN .0 DOCK -C/W FW[I CARGO INSP CARDS M-017;H-026 THRU M-028

022C't 4.0 49S

(062
:INFO-

F 1670 Ir  11H A 03710 H I M' ,0 EN31 -1O.1 EN FlD.&AFT COWLING OPEN FOR INSP

9323C HRS

C063

12 16p) 2 ll,' 03710 'M I MAN .0 48 ENSI -119.2 ENG FWD' AFT COWLING OFEN FOR INSP

48 .- ,• mmmtmm mm m l m llm mlm m



q323C .5 HRS

C06A

INFO-3ACILIIE

12 1690 3C ?l/A 03710 4 i MAP .0 ENG! -10.3 ENG FRD &AFT COWLING OPEN FOR INSP
93,3r .3 HRS
C0is

INFO-BACYLINE

!2 1701 -! NI/A 03710 NI I a .0 ENGI -NO.4 EG FWD &AFT COWLING OPEN FOR INSP

13 23r .5 HRS

C066

PrFO-BACrLINE

12 )!-1- 5D PIN/A 03710 4 I MAN .0 EN')l -APU FIRE BOTTLE CANNON PLUG DISCONNECTED FOR CON

03360 , lS ITUIlY £C.

C067 DANGER TAG INSTALLED

INFO-

12 170 IA NH/A 0371o  N I MAN .l ENI -NO.1 PYLON FIRE BOTTLES CANNON PLUGS DISCONNECTE

93360 .3 HRS D FOR COHTINUIT( CK

C06B DANCER TAG INSTALLED
INIFO- S

12 1?, 44 NPI/A 03710 1 I MAN .0 EN9! -NO.4 PYLON FIRE 1OITLES CANNON PLUGS DISCONNECTE

0363 .5 1,PS R FOR C.1,TINUITY C,

C05? DAMISER TAG INSTALLED

INFO-

12 174- 5D 114/A 0310 11 1 MA4 .0 REPR -LT HLG BELLI:RANIP, Dq1lE ASS'f REMOVED FOR INS?.

03311 1.0 HRS
co-o

49
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2-) O 7/936EASTERNt (MABR7143-M379SR-PTFL) AFTO FORM 349 S'ECIAL DISCREPANCY VERBIAGE LISTING PAGE 25

mUC W/D START

IFOK DISC W/C A/T EVENT JOB BASE ELEC HYD RCD

!!1^,p ITEM :n!IE IND JCH SRS 4i'll ID SIND LiNE OFF REO ACT DISCREPANCY VERBIAGE LISTING

12 17') "F NM/A 03710 '1 1 MA .-I REPR -RT MLG BELLCRANK DRIVE ASSY REMOVED FOR INSP

03310 1.0 HPS

r071

12 1760 SD M1l/ 03710 1 Mi . ti IEU -LT MLG DOGIE DISCONNECTED FOR SERVICE

9330 1.0 HRS

CO72

INFO-

12 1770 ill MM/ 0371') M I NtI .0 PfIE' -R MLG BOGIE DISCONNECTEI FOR SERVICE

03340 1.0 HRS

12 1P:, 6MI /'l/, 0371,) M1 2 MAN .0 lOCK -CiW AFT CARPO INSP CARDS M-029 THRU M-034;EXCEPI

92701 4.0 HF'S M-034 ITEM ID

C074

INFO-

"2 17-"- ei N,/4 0371, I I MlN .0 DOCK -RT MING LIFE RAFT REMOVED FOP INSP.

02201 1.) HF'S COMIPRTMENT DOOR OPEN

C075

INFO-

!2 1800 P H A 0371 JA 1 MAN .0 DOCK -LT WING LIFE RAFT REMOVED FOR INSP

92201 1. HrpS ^0tlf'ARTMEllT DOOR ,FEN,

C076

12011, FIA VI.A 03710 1) 2 MAN .1 DOCk -C/9 tkO IIJSY CARD'S 11-039 TH'9 11-040

12201 1.0 !iF'S

C077

! C02" ?A IN/A 1371" '1 2 40!4 .i PI[.9 -C1 T-TAIL iISP CARDS M-071 THRU M-072

so
509



02201 4.0 MRS AND M-071A

C078

IFO-

12 1830 IC INlA 03710 4 1 HAN .0 E1lGI -NO,1 ENGINE MAJOR ISO INSPECTION DUE I/A/W

0323C .5 HRS IC-141B-614C-5. C/N INSP CARDS M-224t AND 1-077 THRU N

C079 -082.

INFO-

!2 186- 2r  IN/A 03710 M I "AN .0 ENS! -110. 2 ENGINE MAJOR ISO INSPECTION DUE I/A/N

P323C .5 qRS IC-LILD-6NC-5. C/N INSP CARDS M-224, AND M-083 THRUJ H

0,)( -088

INFO-

12 1880 O Ill/A 037!A H 2 MAN .0 DOCK -C/N CTR MNIlG INSP CARDS M-OlB THRU N-025

92201 4.0 HRS M-034 17EM ID
C081

INFO-

12 1890 5! Il/A 03710 4 2 NAN .0 DOCK -C/N LT MLG INSP CARDS M-041 THRU M-046

q2201 4. 0 IRS

C082

INFO-

i171 3[ I1/A 0371- 1 I MAN l E05! -NO.3 ENGINE MAJOR ISO INSFECTION DUE I/A/I/

0323C .5 HRS C-141-6WC-5. C/N INISP CARDS M-224, M-O9 THRU M-094

C083
INlFO-

!2 194) AC INIA 03710 M I MAN .0 1116I -N1O.4 ENGINE M .'R ISO INSPECTION I/A/N

9323C . )RS !C-141B-64C-5. C/N INSP CARDS M-224, AND M-095 THRU H

C084 -100

INIFO-

s I

i m a lm l 51



2' NO') 97/03ASTE"ERN (MAPR7143-N378SR-PTrL) AFTO FOR' 34 SPECIL DISCPEF'ANIC'f VERBIAGE LISTING PAGE 26

4UC MiD START

WORK DISC N/C A/T EVENT JOB BASE ELEC HY0 RCD

f! 3P ITEM ZONE IHD .CM SRS H/N ID .TND LINE OFF REO *)CT DISCREPANCY VERBIAGE LISTING

12 IQ70 59 I/A 03710 M I HAN .0 APUS -APU COMPARTMENT INSFECTIOl DUE I/A/

PT2TH .5 HF'S IC-141B-,WC-5. C/4 INSP CARD M-101
r085

INFO-

12 1191 5 I I "4 03710 H I MAM .0 AF'S -APU STARIER REMOVED TO FOM

0323H .3 4IS

11FO-

12 2010 5D Nf-/A 03710 N I MAN ,0 AFUS -APU STARTER CLUTCH REMOVED FOR BENCH CHECK.

9323H .5 1RS

£087

INFO-

I1' 2S h .! H i Mn 1.n INGD -ALL ENGINES NO, 6 BEARING EXTERNAL OIL STRAINER

93234 .5 H'q 1UE LEAK CHECK,

COBB

14FO-0.f OST DOCK#*

12 2(,?0 r IN.A 03710 4 2 MAN .0 DOCK -C/W RT MLG INSP CARDS M-047 THRU M-051

02201 4,0 HRS

COB?

INFO-

I 2110 84 Itt'A 03710 II 4 MAN .0 DOC,; -C;W RT WING INSP CARDS M-061 & M-062.

92201 4.0 HRS

£090)
INFO-

!2 211! VA ITl,A 93710 M 'lAN .0 DOCK -C/ RT WING INSP CARDS M-063 & M-064.

9.2201 4.0 liRS

INFO-

7' 2112 t. TIliA 0371) 1! 4 MAN .9 52 [hrY "-r/H RT 13lS I1SF' CARDS M-065.



02201 4.0 HRS

C092

IINFO-

12 212. 84 Itl/A 03710 N 4 MAN .0 DOCK -C/H RI WING INSP CARDS N-065A.

92201 4.0 HRS

C093

INFO-

12 2!21 PA Ii/A 03710 M 4 MAN .0 DOCK -C/H RT WING IHNP CARDS N-066 N-067.

....1 4.0 HPS

iFO-

12 2130 7A IN/A 03710 N 4 MAl .0 DOCK -C/, LT WING INSP CARDS N-052 & N-053.
02201 4.0 HRS

C095

INFO-

12 2131 7A Il/A 03710 N 4 NAN .0 DOCK -C/W LT WING INSP CARDS N-054 & M-055,

02201 4,0 HRS

C096

INFO-

12 2132 74 ]Nl/A 03710 M 4 MAN .0 DOCK -C/H LT WING INSP CARDS M-056.

021201 4,9 HRS

C097

INFO-

1? 214, It1/A 03710 M 4 HAN .0 [OCK -C/H LT WING INSP CARDS fl-065A.
02201 4.0 HRS

C09B

I5FO-

53
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2MOV 87/.936EATEPII (MAR7143-137BSR-PTFL) AFIO1 FORM 349 SpCIAL DISCREPAICY VERBIAGE LISTING PAGE 27

wUC ID START

Itpl,3Cr  N/C A/T EVENT JOB BASE ELEC WDII RCD
.-r' !!EM ZONE IND jCH SRS 4/M ID STND LINE OFF REQ ACT DISCREPANCY VERBIAGE LISTING

!7 2141 7A IN/A 03710 M 4 MAN .0 DOCK -C/H LT WING INSP CARDS N-057 & M-058.

02201 4.0 HRS

ro0

INFO-

12 215.) P IN/A 03710 M 1 MAN .0 PEtl -Ci HYD MLG 1IS CARD'S M-127 THRU M-129

93340 4.0 HPS

CIQO
INlFO-

12 210 6N IN/A (,3710 4 1 MAN .0 PNEU -C/U HYD INT INSP CARDS M-130, M-132 THRU M-135

03340 4.0 HRS
ClOt

PIFO-

I? 217) A P/A 03710 M I MAN .0 PNEU -C/W -YD LT NG INSP CARD M-137

93340 1, 0 HRS

C102

IPFO-

1, 2180 84 IN/A 03710 M I MAN .0 PNEU -C/ HYD RT WING INSF' CARD M-138

03340 4.0 HFS

C103

ITFO-

12 2230 9A IN/A 03710 4 P4 1 MAN .n £PIEU -C/A HYD TAIL IN37 CARD M-136

93340 4,n tiRs

1104

INFO-

12 224) 1 IN/4 0371. N ' 1 4AN .0 PNEU -C/H HYD PYLON INSP CARD M-131

]3?-i $,0 qRS

C105

INFO-

I; 'W'.,.. I IPI/'i '710n. . : I rAPl .0 f UE[ -r/Il A/R INPl3 [RDS M-I02 I4PRU N-I?7



93310 6.0 HRS

C 06

INFO-

12 220 1 IN/A 03710 H N 3 HAN .0 HNIS -C/H NDI INSP CARDS H-073 THRU M-075

03170 6.0 HRS

C107

INFO-

12 229. 6 III/A 03710 H MH1 3 H4 .0 CORP -C/W CORR INISP CARDS3 ,-142

p3140 6.0 H1RS

C11p

INFO-

12 .2?0 9 IN/A 03710 4 M 2 M4N .0 FUEL -C/H FUEL CELL INSF CARD 1-139 THRU ,-141

03320 6.0 HRS
CIO7

!iFO-

12 2309 6 IN/A 03710 M M 4 NA4 .0 ELEC -C/H ELECT I13P CARDS H-153) M-154.

04230 4.0 HRS
Clio

INFO-

2310 6 I1iA 0371' N N 2 MAN .0 PADI -C/H ROO I1SF' CARD H-144 THRU M-146

911',) 4.0 HRS

Clli

INFO-

12 232) 6 IM/A 03710 N' I I MAN .0 COMP -C/H COtP INSF' CARD M-143

04140 4.0 HRS

C1121

INFO-

55



21 OV) 87/09NEOlV0 tE (t4PR71i?. M37F.T-rTrL) AFTO FORI 34? SPECIAL DISCREPANCY VERBIAGE LISTIN, PAGE 28

NUC ,/11 START

1I1RV DISC H/C A/T EVENT JOB BASE ELEC HYD RCD

!'ISP !!EM ZOE IND2 JCH SRS H/N ID STHD LINE OFF REO ACT DISCREPANCY VERBIAGE LISTING

11 '330 6 141A 03710 4 M I MAN .0 RAPA -C/H NAk'X INSP CARTS M-150 THRU M-152

94120 4.0 FPS

!NFO-

? I2 IN/, 071 M M I PANI . AUTO -C/W AUTO PILOT INSF C RD M-148

04210 4. ) HRS
Cl 14

12 235) 6 1111A 03710 1l H 2 NAN .0 INST -C/H INT IlNSP CARDS I-147 AND N-149

01220 4.0 HRS
C115

INFO-

!2 2360 tN IN'A 03710 !1 1 2 MAi .0 ENV] -C/H ECS INTERIOR IISP CARDS M-118 THRU M-120

03360 4.0 HRS

C116

INFO-

12 2370 of IN/A 0371-5 M M 2 MAN .0 ENVI -C/W ECS CTR HING INSP CARD M-121

03360 4.0 HRS

C117

INFO-

12 230. I INA 03710 11 2 NAI .0 EIVI -C/H ECS INSF CARD N-069A;M-122 THRU M-126

03360 4.,) HRS

Clio

INFO-

1? 237 :t 1H"A 03710 MN M MAN .P A OC -C/1 FLT STA LUBE CARD M-170

q2201 2.0 HRS

CII 9

2 i "2A.Y d.' P2/'A 03710 l N .2 N1AN .,? 56 IOCk: -C/ CARGO LUB E CA~l-i p 171 172, 1-223, AND N-2



92.101 2. 0 4R5 25 APID 1-11

C120

INFO-

12 2.410 6R 101/4 03710 M M I HAN .0 DOCK -CIW RAMP LUBE CARDS M-174 THRU M-179 AND

02201 2.0 HRS M-198

C121

INFO-

!2 2410 5R IN!A 03710 p 'I M MAN .0 POCK -C/1 LI AMLS LUE CARDS M-10 TIHRU M-197

92201 1.0 HRS

C122

IIFO-

12 2130 VF IN/A 03710 .1 1 1 MAN1 .0 POCK -C/UI LT LB LUBE CA"D M-199 THRU M-206

q2201 L.0 HRS

C123

INFO-

12 2440 74 INIA 03710 H M I MAP .0 DOCK -C/H LT MING LUE CARD M-207 IHRU M-214

02201 3.0 HRS

C124

12 245) 81 IN/A 03710 M 1 1 MAN .0 [lOCK -C/l RT HING LUBE CARD M-215 THRU M-221

02201 3.0 qRS

C125

12 246! 5A IN/A 03710 M H I MAN .0 DOCK -CIH HL LUBE CARE'S, M-186 THRU -189 AND M-222

Q2201 1.0 HRS ADD: M-172 ITEM I

C126

I11F0.-

S7



21 t19) 87,,7';?EASTERN ('4R7143..M37BSR-PTFL) AFTO FORM 349 SPECIAL DISCREPANCY VERBIAGE LISTING PAGE 29

WUC N/D START

0FP 'ISC WC A/T EVENT JOB BA3E ELEC HYD RCr0

• . ITEI ZONE IND JCN SRS H/f ID SIND LINE OFF REG ACT DISCREPANCY VERBIAGE LISTING

12 2470 CA III/A 03710 K N 1 MAN .0 DOCK -C/W T-TAIL LUBE CARDS M-IO THRU M-185

02201 1.1 HRI

127
!INFO-

!2 2480 7 IN/A 03710 N N 10 MAN .0 DOCK -C/H ISO CLOSE CARDS M-155 THRU N-161

02201 6.0 MRS

C126

INFO-

12 2490 1 Nb 03710 M M 2 MAN .0 OHS -ALL 4 PYLON SAIL BOAT PANELS REMOVED PRIOR TO PO

OHS .5 HRS ST DOCK END RUNS

C129

INFO-W* FOST DOCK **

!2 25. , I 1M 4A 03710 H I MAN .0 OHS -NO.1 EN INLET DUE FOD INSP PRIOR TO RUN

OMS .3 HRS

C130

IIIFO-** FOST DOCK **

12 251,1 2 11'tA 03710 M I MAPI .0 OIS -NO.2 ENG INLET DUE rOll INSP PRIOR TO RUN

9,S .3 HRS

C131

!I.FO-011 POST DOCt' 04

12 2523 3 NI/A 03710 4 1 MAN .0 OHS -O.3 ENS INLET DUE FOP INSP PRIOR TO RUN

OHS .31 HRS

£132

.iro-0* FDSI DOCK wo

11 2531 I 11'I/A 03710 M I MAN .0 OMS -NO.4 END INLET DUE FOPl INSP PRIOR TO RUN

OHS .3 11RS

C133

!HFO-'w rOS DOcK N*

12 21 1 IN,'A ,'37I0 4 M I 1AN .0 5 !'15 -1Y ALL END AND LSD OIL AFTER POST DOCK END RUN



AxPPENDIX

APPENDIX B--Manhours for McGuire ISO's (Major) Oct-Dec 87
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06 JAN 88/0819 (VIRP-M379511 ) MAN IIRS FOR MCGUIRE ISO'S (MAJOR) OCT DEC 87

JCN MAN IHR JCN MAN HR

Cool 215.0 C037 36.6

C002 31.4 C030 920.0

C003 22.5 C039 4.4

C004 57.0 C040

Coos 17.5 C041 53.0

C006 30.5 C042 35.1

C007 38.5 C043 10.0

C00 6.5 C044 30.8

C009 5.4 C045 22.0

Colo 13.3 C046 17.8

Coil 38.0 C047 13.0

C012 25.0 C043 36.0

C013 30.5 C045 35.5

C014 25.0 C050 41.0

C015 17.5 C051 30.5

C016 10.9 C052 23.0

C017 28.0 C053 26.0

Colo 18.1 C054 16.5

Co1$s 33.0 C055 12.0

C020 28.3 C056 18,.4

C021 17.7 C057 253..0

C022 2.2 C050 121.8

C023 15.7 C059 47.0

C024 56.5 C060 24.2

C025 27.6 C061 13.8

C026 37.5 C062 591.1

C027 29.9 C063 13.1

C028 32.2 C064 10.1

C029 15.5 C065 11.1

C030 39.3 C066 13.3

C031 34.0 C067 83.0

C032 42.6 C068 56.5

C033 26.9 C069 42.5

C034 34.7 C070 47.4

C035 19.8 C071 25.4

C036 14.9 C072 8.0
60

I I I I I lI



06 JAN 88/0819 (VIRP-M379511 MAN -IRS 'Or. flCGUIRE ISO'S (rAJOF') OCT - DEC 87

JCN MAN HR JCN MAN HR

C074 187.0 C112 71.2

C075 20.8 C113 79.5

C076 21.7 C11 701

C077 74.0 C115 7-/0. 1
C070 191.4 C116 73.0

C079 295.0 Cl17 73.0

Coo 331.5 Ci1o 94.0

C081 335.1 C119 59.0

C082 120.4 C120 162.0

C083 280.1 C121 137.9

C084 285.1 C122 51.0

C085 179.5 C123 04.5

Cosa 74.8 C124 257.5

C089 169.5 C125 148.5

C090 488.2 C126 83.5

C091 569.5 C127 89.8

C092 118.5 C128 763.8

C093 46.0 C129 30.0

C094 61.0 C130 5.4

C095 326.8 C131 4.5

C096 119.5 C132 4.5

C097 107.5 C133 4.7

C08 79.5 C134 13.1

C099 8.1 C135 74.5

C1o 96.0 C136 24.3

Clol 159.4 C137 20.3

C102 56.5 C130 27.4

C103 64.2 C139 8.0

C104 121.0 C140 11.0

C105 59.9 C141 76.0

C106 296.0 C142 8.2

C107 442.0 C143 6.5

C108 155.0 C144 42.5

C109 187.1 C145 43.0

ClIo 114.8 C146 44.0

Clll 159.1 C147 11.0
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APPENDIX C--Manhour Summary, Random ISO, Aircraft 157
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SRD WUiC PWC T UNIT HOURS ID NBR START DAf C C JCN ID
m HOUR PROC S L

03710 02201 P 0 .5 0A0133 133 307 1 1 306C016 A
AM6 03710 02201 P 0 9.0 GA0133 073 307 3 1 306C057 A
AM6 03710 02201 P 0 6.0 0A0133 133 307 2 1 306C094 A
AM6 03710 02201 P 0 1.0 0A0133 010 307 1 1 306C221 A
AM6 03710 0323C P 0 16.0 GA0133 073 307 2 1 306C079 A
AM6 03710 02201 P 0 3.5 0A0133 073 307 1 1 306C078 A
AM6 03710 03170 P 0 16.0 0A0133 080 307 2 1 306C107 A
AM6 03710 02201 P 0 .9 0A0133 000 307 1 1 306C081 A
AM6 03710 03170 P 0 16.0 0A0133 080 307 2 1 306C107 A
AM6 03710 R2201 P 0 1.0 GA0133 073 307 1 3 306C098 A
AM6 03710 R3170 P 0 8.0 GA0133 080 307 1 3 306C107 A
AM6 03710 R2201 P 0 3.0 GA0133 083 307 1 3 306C096 A
AM6 03710 02201 P 0 1.0 DA0133 210 307 1 1 306C031 A
AM6 03710 03360 P 0 2.0 GA0133 120 308 23 306C117 A
SM6 03710 03310 P 0 2.0 GA0133- 143 309 21 306C1I5 A
M6 03710 R201 P 0 6 0 AO 17T 093 317 13 316C195 A

AM6 03710 02201 P 0 : 0 QA0157 073 317 2 1 316C180 A

AM6 03710 R2'01 P 0 6 0 0A0157 093 317 1 3 316C037 A
AM6 03710 R-201 P 0 5 GA0157 073 317 1 3 3143930 A

AM6 03710 R2201 P 0 6.0 0A0157 093 317 1 3 316C095 A
AMA 03710 02201 P 0 2.0 GA0157 083 317 2 1 316C061 A

AM6 03710 02201 P 0 4.0 0A0157 073 317 2 1 316C144 A
AM6 03710 R2201 P 0 .5 0A0157 080 317 1 3 3143931 A

AM6 03710 02201 P 0 1.0 OA0157 103 317 21 316177 A

AM6 03710 R2201 P 0 4.0 0A6157 073 317 2 3 316053 A
AM6 03710 R2201 P 0 1.0 GA0157 083 317 1 3 316C018 A

- ---- ] -i
" ^

-- N

AM6 03710 R2201 P 0 2.0 O09iS 023 317 2 3 316CO92 A
--- -4 --- * a.i pop

Pi4 m= --- ;I z
AM6 03710 02201 P 0 2.0 0A0157 130 317 2 1 316C041 A
,AM6 03710 R2201 P 0 .1 0A0157 074 317 1 3 316C022 A

AM6 03710 02201 P 0 7.0 06i15 073 317 2 1 316C183 A
IM *--91 k -- .... 99I 6 " 1 3 ..... .
AM6 03710 R2201 P 0 .2 OA0157 073 171 316C176 A

I l l l . . . - - ... . .. . . .
A676 0160 R2201 P 0 7.0 0A0157 120 317 2 3 316C176 A

AM6 03710 R2201 P 0 .2 0A0157 094 317 1 3 316C174 A
AH6 03710 R2201 P 0 _.3 0A0157 093 317 1 3 316C173 A

AM6 03710 R2201 P 0 W6 diS7 093 3i7 1 3 316C275 A
AM6 03710 02201 P 0 .5 GA0157 090 317 1 1 316C191 A
AM6 03710 02201 P 0 .5 0A0157 110 317 1 3 316C055 A
AM6 03710 02;g1 P 0 .5 GA0157 141 317 61 1439-0 A
AMA 071( R2 I P 0 7.0 nfAS1I17 3417 1 44396 a

~~~L M? U 5,3 L&9' 31c 6:t C' I Aj3./; / - P~
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AM6 0,3716 020 P 6 .5 64615 6L3 h7 i i 316C1 .. AAM6 03710 0 P 0 OAO1J7 093 317 1 3 316E193 AM6 03710 , 801 P 0 :9 QAO1.7 150 317 1 316C 156 AAM6 03710 02201 P 0 .0 0A0157 161 317 11 316C008 AAM6 03710 02201 P 0 .5 0A0157 093 317 1 1 316C016 AAM6 03710 02201 P 0 1.5 0A0157 080 317 1 3 316CC45 AAM6 03710 02201 P 0 .5 GA015703710 02201 P 0 3.0 0A0157 143 317 1 1 316C178 AQA17073 317 1 1 316C012 A
AM6 03710 02201 P 0 .5 0A0157 100 317 1 1 316C015 AAM6 83;10 83,01 P 8 BA8157 100 1 1 3 J143 AAM 0 !1 P 8 :3 aA 157  1S0 1 1 1 ~ 14938 AA?6 03710 02201 P 0 .3 A0157 160 317 1 1 3143924 A5 AM6 03710 02201 P 0 1.0 0A0157 120 317 1 1 3143927 AAM6 03710 0201 P 0 18.0 0A0157 120 317 4 1 3143939 AAM6 03710 R 201 P 0 10.0 0A0157 110 1 2 3 16C013 A
AM6 03710 05201 P 0 6.0 0A0157 103 17 2 3AM6 03710 02201 P 0 .5 0A0157 130 317 1 1 3143926 AAM6 03710 811 P 0 7. 0A01Z 071 317 1 3 316C062 AAM6 Z0 l 0 1 P 0 9A01l J317 1 1 3143937 AAM6 m a10 ., 1 P 0 UA017 317 1 3143923 AAM6 03710 02201 P 0 .5 0A0157 103 317 1 1 3143928 AAM6 03710 02201 P 0 .5 Q017 150 E1 A 3 16E005 AAM6 03710 R2201 P 0 12.0 Q0I7 123 17 3316030 AAM6 03710 02201 P 0 .5 0A0157 130 317 1 1 316C179 AAM6 03710 R2201 P 0 2.0 GA0157 093 317 1 3 316C089 AAM6 03710 02201 P 0 4.5 GA0157 120 317 1 1 316C167 AAM6 03710 02201 P 0 .5 0A0157 160 317 1 1 316C186 AAM6 03710 02201 P 0 .5 0A0157 150 317 11 316C1S4 AAM6 03710 R2201 P 0 2.0 0A0157 150 317 1 3 316C17 AAM6 03710 0' 01 P 0 2.5 0A0157 120 317 13 316C68017 A

-AA - t:7 l __________ 08R1 361AM6 03710 0201 P 0 .5 0A0157 2--46-iii-iAAM6 03710 02201 P 0 .5 0A0157 143 317 1 1 316C153 AAM6 03710 02201 P 0 1.0 0A0157 140 317 2 1 3143925 AAM6 03710 02201 P 0 1.0 OA0157 120 317 1 1 16C152 2AM6 03710 02201 P 0 2.0 OA0157 140 317 2 16C4AM6 03710 02201 P 0 1.0 0A0157 163 317 22 316C044 AAM6 03710 0=01 P 0 .5 0Ao17 103 317 1 1 316Co56 A-AM6 03710 R2201 P 0 1.0 GAOI 7 15 317 1 316C 199 AAM6 03710 02.01 P 0 1.0 OA0137 120 317 1 3 316C052 A
AM6 03710 R2201 P 0 6.0 0A0157 130 317 2 3 316C128 A8F18 SH81 r 8 21: 621 RO 2AA1~~AM6 03710 02201 P 0 9.0 0A0157 073 316 21 316C091 AAM6 03710 R2201 P 0 6.0 0A0157 073 316 2 3 316C092 AAN6 03710 02201 P 0 8.0 0A0157 153 317 1 3 316C091 AAM6 03710 02201 P 0 4.5 0A0157 073 316 1 1 316C058 AAM6 03710 02201 P 0 3.5 DA0157 073 16 1 1 316C096 AAM6 03710 03170 P 0 16.0 GA0157 080 316 2 1 316C107 AAM61 P 82813 1 317 3 16ES9 A
AM6 03710 R2201 P 0 6.0 OA0157 123 316 33 316C097 AAM6 03710 R2201 P 0 20 A0157 103 316 2 3 316C093 AAM6 03710 02201 P 0 72.9 0A0157 153 317 91 316091 AAM6 03710 R3110 P 0 400157 07 6 13 316 222 AAM6 03710 R2201 P 0 8.0 OA0157 073 316 2 3 316C057 AAM6 03710 02201 P 0 .8 GA0157 143 316 1 1 316C76 AAM6 03710 020 1 P 0 .5 A0157 140 317 1 1 316C,6 AA057316C688
AM6 03710 R2201 P 0 2.0 0A0157 073 J16 1 3 316C220 AA.6 03710 02201 P 0 7.5 OA0157 070 16 1 316C206 AAM6 03710 02201 P 0 6.0 GA0157 073 316 21 326C215 AAM6 03710 02201 P 0 .5 OA0157 130 317 1 1 316C351 AAM6 03710 R2201 P 0 22.2 OA0157 000 316 3 2 316C038 AAM6 03710 R2201 P 0 16.0 0A0157 073 316 2 3 316C074 AAI6 03710 02201 P 0 1.2 0A0157 151 316 1 1 316C073 AAN6 03710 02201 P 0 .5 0A0157 123 317 1 1 316C170AM6 03710 02201 P 0 37.0 0A0157 000 316 5 1 316C038 AAM6 03710 02201 P 0 3.0 GA0157 100 316 3 1 316C094 AAM6 03710 02201 P 0 1.0 0A0157 103 316 2 1 316C003 A
AM6 03710 02101 P 0 .5 0A0157 120 317 11 316C059 A
A16 03710 02201 P 0 6.0 0A0157 120 316 3 1 316C121 AAM6 03710 R2201 P 0 4.0 0A0157 120 316 2 3 316C119 AAM6 03710 02201 P 0 .2 GA0157 162 317 1 1 316C010 AAM6 03710 04210 P 0 .6 0A0157 2. 317 31 316C138 A
AM6 03710 02201 P 0 8.0 0A0157 0 316 23 316C090 AAM6 03710 R2201 P 0 8.0 QA0157 073 316 2 3 316C099 AAM6 03710 R2201 P 0 2.5 OA0157 0 316 2 3 316C023 A2. A17120 316 1 3 316C123AM6 03710 02201 P 0 1.5 0A0157 073 316 1 1 316C217 AAM6 03710 R2201 P 0 4.0 0A0157 073 316 1 3 316C089 AAM6 03710 02201 P 0 1.0 OA0157 090 316 1 1 316C216 A

_____ 03710_______r_0____ 0A0157 1Q316 1AM6 03710 04210 P 0 10.0 0A0i57 073 316 21 316C114 A
03710 02201 P 0 1.0 OA0157 100 316 1 1 316C221 A03710 R2201 P 0 7.5 GA0157 140 316 3 36C08 AAMC5 3
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AMA 070 02o 0 a"i- 0 24. FA 6~ 73 316 3 1 'iAC1S1 A
AM6 03710 02201 P 0 4. 5 QAOI 7 120 316 1 1 316C127 A
AM6 03710 04230 P 0 8.0 GA0157 073 316 2 1 316Cl10 A
AM6 03710 02201 P 0 3.0 0A0157 093 316 2 1 316C219 A
AMA 03710 0323C P 0 16.0 0A0157 073 316 2 1 316C083 A
AM6 03710 02201 P 0 3.5 0A0157 073 316 1 1 316C078 A
AM6 03710 04230 P 0 8.0 OA0157 073 316 2 3 316CLI0 A
AM6 03710 02201 P 0 4.0 0A0157 073 316 2 1 316C218 A
AM6 03710 02201 P 0 4.5 OA0157 150 316 3 1 316C002 A
AM6 03710 R3170 P 0 8.0 0A0157 080 316 1 3 316:107 A
AM6 03710 04110 P 0 4.0 OA0157 073 316 1 3 316 CIll AAMA 03710 02201 P 0 3.0 0A0157 093 316 2 1 316C21

0  
A

AM6 03710 0323C P 0 16.0 0A0157 073 316 2 3 317C079 AAM6 03710 02201 P 0 .3 GA0157 130 316 1 1 316C164 A
AM6 03710 02201 P 0 1.5 GA0157 120 316 1 1 316C122 AAMA 03710 02201 P 0 16.0 0A0157 073 316 2 1 316C125 A
AM6 03710 02201 P 0 12.0 0A0157 073 316 3 1 316C006 A
AM6 03710 02201 P 0 .0 0A0157 131 316 1 1 316C161 A
AMA 03710 02201 P 0 3.5 0A0157 073 316 1 1 316C082 A
AM6 03710 02201 P 0 16.0 0A0157 073 316 2 1 316C124 A
AM6 03710 03320 P 0 15.0 GA0157 080 316 2 3 316C109 A
AM6 03710 03170 P 0 3.0 0A0157 130 316 1 1 316CI07 A
AM6 03710 02201 P 0 8.0 DA0157 073 316 1 1 316C120 A
AM6 03710 R3140 P 0 5.5 A0157 100 316 1 3 316C108 A
AM6 03710 02101 P 0 12.0 GA0157 11 316 3 1 316C007 A
AM6 03710 02E01 P 0 .4 GA0157 13, 16 1 1 16C160 A
AM6 03710 02!01 P 0 .5 GA0157 123 16 1 1 316C126 A
AP6 03710 03140 P 0 5.5 0A0157 100 316 1 1 316C108 A
AM6 03710 04140 P 0 1.0 OA0157 073 316 1 1 316C112 A
AM6 03710 02201 P 0 .3 0A0157 134 316 1 1 316C159 A

0--;O-- - --- 0-A0157 I A3 31 1. 2 "ClA$AM6 03710 R2201 P 0 2.1 0A0157 141 316 3 16C45..
AM6 03710 R2201 P 0 1.0 OA0157 150 316 2 3 316C175 AAM6 03710 04120 P 0 3.0 0A0157 080 316 1 1 316C113 A
AM6 03710 R2201 P 0 .4 GA0157 154 316 2 3 316C150 AAM6 03710 03360 P 0 2.0 0A0157 130 316 2 3 316C117 A
AM6 03710 R2201 P 0 .6 0A0157 153 316 2 3 316C151 A
AM6 03710 03340 P 0 8.0 GA0157 073 316 2 3 316C101 A
AM6 03710 R2201 P 0 .5 0A0157 143 316 1 3 316C019 A
AM6 03710 03360 P 0 6.0 0A0157 073 316 2 3 316CI18 A
AMA 03710 R2201 P 0 .5 0A0157 150 J16 3 3 316C148 AAMA 03710 03360 P 0 4.0 G. 0157 073 16 1 316C116 A
AM6 03710 04220 P 0 .5 0A0157 181 316 1 1 316C201 A
AM6 03710 03360 P 0 2.0 GA0157 083 317 2 1 316C068 A

AM6 03710 03310 P 0 27.5 0A0157 073 317 5 1 316Cie'. A
AM6 03710 02201 P 0 1.0 OA0157 163 316 1 1 316C025 A
AM6 03710 03360 P 0 2.0 0A0157 073 317 2 1 316C067 A

AM6 03710 02201 P 0 1.0 0A0157 163 316 1 1 316C027 A
AM6 03710 04220 P 0 3.0 GA0157 161 316 1 1 316Cl15 AN - M .0 ....--. . ... --- .. .... .
AMA 63710 03310 P 0 5.0 dA0157 133 317 2 1 316C071 AAM6 03710 02201 F 0 1.0 0A0157 173 316 1 1 316C190 AAM6 03710 02201 P 0 1.0 0A0157 183 316 1 1 316C198 A

AM 23710 0323H P 0 8.0 GA0157 073 32-9 1 1 316C085 A

AM6 03710 04230 9 0 1.5 GA0157 163 316 1 1 316C573 AAM6 03710 02201 P 0 1.0 GA0157 193 316 1 1 316C032 A
AM6 03710 0323C P 0 8,0 0A0157 073 317 1 316C079 A
AM6 03710 0-310 P 0 5.0 0A0157 317 1 316C070 AAM6 03710 02201 P 0 1.5 0A0157 316 1 316C028 A
AM6 03710 02201 P 0 1.0 0A0157 203 316 1 1 316C189 A

AMA 03710 R3CP 0 16.0 6A015 07 E36 2 3 316c080 AAM6 03710 02201 P 0 1.0 OA0157 213 316 1 1 316C024 AAM6 03710 03310 P 0 .5 0A0157 150 317 1 1 316C143 AAM6 03710 R3340 P 0 1.0 GA0157 120 317 1 3 316C212 AAM6 03710 R323C P 0 16.0 OA0157 073 316 2 3 316C080 A
AM6 03710 02201 P 0 1.0 GA0157 223 316 1 1 316C026 AAM6 03710 03310 P 0 .5 0A0157 153 317 1 1 316C142 A

AM6 03710 0323C P 0 16 0A0157 33 2 1 16C84 A
AM6 03710 02201 P 0 .5 GA0157 23 316 1 1 316C042 AAM6 03710 3310 P 0 2.3 0A0157 133 317 1 1 316C135 A
AM6 03710 83340 P 0 3.0 0A0157 080 17 2 316C105 A

Af oillo030P 0 3.0 0A0157 110 317 2 1 316CI03 A
AM6 03710 03340 P 0 3.0 0A0157 093 317 2 1 316CI02 A

AM6 03710 R3340 P 0 4. 317 07 3i7 1 3 316C100 A

AM6 03710 03360 P 2 2.0 WO ?~~721 ~ 4O
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